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This invention relates to a meter testing device, 
particularly an electric wan-hour meter. The in- 
vention is particularly concerned with verifying 
the operational accuracy of such watt-hour 
meters. 

Electricity supply companies are often re- 
quested by users of electrical power to ascertain 
and prove the accuracy of the wan-hour meter 
which reads the amount of electricity being con- 
sumed by the customer. To satisfy such cus- 
tomers the utility companies send a skilled test- 
man to the operational site and through fairly 
complex operational techniques the meter accu- 
racy is tested. It is recognized that the accuracy of 
the meter is within a standard of error of 2%, and 
in the event of the meter being inaccurate to a 
degree greater than this, then procedures have to 
be followed at the operational site to have the 
meter rectified. 

At manufacturing and laboratory locations elec- 
tric wan-hour meter testing and calibration re- 
quire skilled, technical operators who operate 
highly sophisticated and complex equipment and 
it is clearly not feasible to use such equipment at 
different operational sites. 

Inherently, therefore, it is desirable to provide a 
watt-hour meter testing apparatus and a method 
for testing such meters which is relatively simple 
by nature, so that verification at the operational 
site can be made by relatively unskilled testmen 
or meter readers. At the same time the testing 
apparatus should be able to provide the user at 
the operational site with simple verifiable evi- 
dence as to the accuracy or otherwise of the 
meter under test None of this is to date possible 
with the known meter testers and methods of 
determining accuracy. 

In U.S. Patent 4,271,390 (Canu), (Figure 5 of 
which is considered herein as the closest starting- 
point for the present invention), there is disclosed 
a self-contained portable meter testing device 
wherein an adapter is inserted by means of line 
terminals into a meter receiving socket and the 
meter under test is then fitted into load terminals 
in the adapter. With the adapter are means for 
measunng the volte or wattage passing through a 
known load, the load being a standard light bulb 
connected to the adapter, and wattage being 
displayed on a meter. A comparison therefore of 
the displayed wattage relative to the bulb's rated 
power characteristics is the indication of the 
accuracy of the meter. With this device, however, 
the power supply lines are isolated from the 
normal operational load and this leads to incon- 
venience at the operational site. Additionally the 
load in the form of a standard light bulb is 
relatively very low compared to the normal oper- 
ational load and thus read by the meter. Thus the 
degree of accuracy obtained by this prior art 
device is not representative of normal conditions 
and is thus relatively poor. 

In US. Patent 2,249,075 (Young), there is dis- 
closed an adapter which can be interposed be- 



^veen a meter socket and a meter and to which a 
suitable measuring instrument can be connected. 
This device however does not indicate that the 
deivce could be used for ioading the meter in any 
way and/or obtaining a verification of the meter 
In U.S. Patent 2.938,165 (Greig) there is dis- 
closed the standard method for testing meters in 
a laboratory whereby a standard meter and a 

m .T!!.!' Under are 8ffectiv «'V connected with a 
10 loading transformer with different ioading situa- 
tions. This complex testing procedure requires 
two meters: the standard meter puts out pulses 
according to the revolutions of the meter disc, 
and the meter under test likewise puts out pulses 
is according to light passing through an aperture of 
its revolving disc The relative pulse counts are 
compared and a reading of accuracy is obtained 
in the form of indicating the percentage regis- 
tratton of the meter under test The test disclosed 
20 m this patent requires that the speed ratios of the 
standard meter and tested meter are the same. 
Accordingly, different standard meters are re- 
quired to test different meters being verified. The 
application of the disclosed test is therefore 
25 limited to specific apparatus. The photo pickup 
which is used to pass light through the aperture in 
the meter under test is suitable for operation 
under laboratory conditions. However, this photo 
pickup method has never been found applicable 
30 in practice in the prior art for use at outdoor 
operational sites since there are ambient light 
conditions which impact greatly on the light 
between the generating source and receiving 
means thereby affecting the signal picked up by 
35 the receiver. Consequently, to date it has been 
necessary to count revolutions of the disc in the 
field simply by visibly detecting a black mark on 
the outer perimeter of the disc and physically 
counting the number of revolutions by counting 
<Q the number of times that the dot passes. This is 
susceptible to inaccuracies. 

A sample of prior art known for calibrating a 
watt-hour meter in a laboratory exists in U.S 
Patent 3.409,829 (Elmore), where there is dis- 
closed a computer controlled callibration test rack 
and from which it Is clear that laboratory testing 
of meters is complex and not amenable to use in 
operational sites by relatively unskilled testmen. 
U.S. Patents 4,120.031 (Kincheloe), 4,133.034 
50 Etter), 4,224,671 (Sugiyama), 4,240,149 
(Fletcher), and 4,283,772 (Johnston) disclose vari- 
ous forms of electronically monitoring and cal- 
culating characteristics associated with power 
usage through watt-hour meters. 
55 In the commercial field, E. J. Brooks Company 
of Michigan markets a meter evaluator under the 
trade name EKSTROM wherein the evaluator 
places a high load on the meter and a fixed 
number of revolutions of the meter disc is timed. 
so Calculations are then made by inserting the time 
interval into a percentage registration formula 
and then determining the percentage of regis- 
tration of the meter. The load applied to the meter 
is in the form of two hair drier type motors and 
65 heating coils, and thus this is a noisy test device 
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and heavy on its loading requirements, thus 
producing excessive heat 

Another commercially available system is that 
produced by System Jen of North Carolina who 
provide a Calibration Checker, model SJ621, s 
which requires inserting an adaptor with a stan- 
dard meter and a meter under test into the meter 
receiving socket. Simultaneously electronically 
comparing the readings through the meters are 
obtained such that the kilowatt hours of each io 
meter are obtained, and also the percentage 
registration of the meter under test is ascertained. 

In the tester known commercially as the "The 
Average Beast", H. J. Arnett Industries, Inc. of 
Portland, Oregon places an adaptor into the meter is 
socket and then puts the meter into the adaptor. 
After timing a predetermined number of disc 
revolutions, readings are compared against a 
tabulated set of figures to ascertain the percent 
registration of the meter. In the application of this zo 
verifier the power between the line and operational 
load is broken, and additionally the disadvantage 
of manual calculation is necessary. 

in yet a further commercial device, the ACCU- 
VER verifier marketed by Custom Terminals Corp. 25 
of Hauppange, New York locates an adapter 
between the meter receiving socket and the meter 
and then applies a test with a known load to the 
meter. Thereafter after timing the meter disc for 
one or more revolutions, there is obtained a 30 
rough accuracy check. 

In US — A— 3543149, a meter testing arrange- 
ment includes a constant load which is interposed - 
electrically between the line and the meter by 
means of line and load terminals. 33 

None of the cited art however provides for 
meter verification which is simple to apply by 
non-skilled personnel at an operational site, nor 
does any apply a phantom load to the meter such 
that verification of a higher load under normal 40 
operating conditions can be obtained. 

Furthermore, the prior art does not disclose 
effective light generating and receiving means 
which is operational with a rotating disc of the 
meter whereby accurate determinations of the 45 
watt-hours in the meter can be made at the 
operational site. Also non-existent in the prior art 
is the means of calculating the percentage error of 
the meter under test under the representative real 
load conditions, and displaying such repre- so 
sentatrve error as a percentage. 

The invention is distinguished from 
US— Ar— 4271390 in that a phantom load repre- 
sentative of a higher load to the meter is applied 
to the meter under test from a loading trans- ss 
former, and also to a watt-transducer. Thereafter 
the actual watt-hours are determined by the watt- 
transducer over a time period, e.g. for a pre- 
determined number of meter disc revolutions, 
and are compared with the watt-hours indicated so 
by the meter. These may be used to compute 
digitally the percentage error of the meter. 

The revolutions of the meter disc may be 
determined by a light passing from a light 
generating source through a disc aperture when ss 



such aperture is aligned with the source and 
receiving means located on the opposite sices of 
the disc. 

A particular embodiment will be described with 
reference to the accompanying drawings 
wherein: 

Figure 1 is an isometric view of the meter 
receiving socket together with an adaptor and the 
meter fitted on the adaptor, and showing electri- 
cal conductors from the adaptor; 

Figure 2 is a block diagram-schematic of the 
meter accuracy apparatus in connection with the 
supply lines; 

Figure 3 is a schematic illustrating the connec- 
tion of the loading transformer in the verifying 
apparatus to the adaptor and watt-transducer, the 
apparatus being shown in a carrying case; 

Figure 4 is a block diagram of the schematic 
block diagram representing the manner in which 
signals obtained from the operational watt-hour 
meter and the watt-transducer are translated, 
compared and computed to obtain a reading of 
the percentage error of the meter. 

Apparatus for testing the accuracy of a watt- 
hour meter 10 at its operational site includes an 
adapter 11 for location between the meter 10 and 
a meter receiving socket means 12. The power 
lines 13a, 13b, and 13c enter the meter receiving 
socket 12 through a conduit means 14 which 
communicates with the interior of the meter 
receiving socket 12. The load lines 15 leave the 
socket 12 through a conduit means 16 and enter a 
circuit breaker arrangement contained within cir- 
cuit breaker box 117. 

The meter 10 is shown in phantom lines in 
Figure 3 and it provides terminal blades 17 which 
normally would fit within the terminal jaws 18 in 
the meter receiving socket 12. The adapter 11 
provides at one end blades 19 which are adapted 
to fit into the jaws 18 of the meter receiving socket 
12 and jaws 20 at its opposite end which are 
arranged to receive the blades 17 of the meter 10. 

Mounted on the casing 21 of adapter 1 1 at its 
uppermost portion is a vertical conduit 22 which 
has an articulated arm arrangement consisting of 
a portion 23 which is pivoted about a pivot 
arrangement 25. The portion 23 is also pivoted 
with a coupling 26 on the vertical conduit 22. 

Hingedly mounted at the end of arm 23 is a 
vertical arm 28 which has two spaced apart 
horizontal limbs 128 and 129. At the end of limb 
128 is a light generating source 27 which is rigidly 
connected to limb 128, and at the end of limb 129 
there is mounted a light receiving means 29 also 
rigidly connected to the limb 128 so that the 
generating source 27 and receiving means 29 face 
toward each other. With the articulated 
mechanism the generating source 27 and receiv- 
ing means 29 can be located at the top and 
bottom of the meter 10 respectively so that a 
revolving disc 30 in the meter 10 is located 
between the generating source 27 and receiving 
means 29. In other embodiments the light receiv- 
ing means 29 and light generating means 27 are 
in the opposite locations relative to the disc 30. 
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P'ane ./ght from °he geneS 3 h ° ri * onta ' 
Pass axia.ly as wSajTOa Kl 27 M " 
'"9 means 29 throuqh the in.?! ,? the rece,V - 
aperture31 is aligned I eta- 31 wnen such 
the disc 30 in a Sfen °nf^ ,ine 32 - 
the light is hwJmSETviSSS* I - reVO,ution 
structure 22. 2^28 ,28 « a an,CU,8ted arm 

tained a cable 33 wL„ L«f 29 ther8 is co "- 
. receiving means29 h£ >Z ™? 8 8i9n8 ' 1nm the 

also contains wireato J£ <• J"* 8 '- Tns cable 33 
27 and .ightSrS ^aT 9 "* WUrea 

system and the iS.1T 8 concentrating 
arrangementfar S^ZXZ^JT 8 '•"« 
•ng source 27. In view «??h.l J? m 9enera *- 
relatively short "x^nri^.?"*" °P ara «ng for 
it has been SSSSmSSS^^ Nation 
normally be generate!. ES?L? • tt . wh,e " would 

source 27 doESRftSKS S2? " flht 
does not rise to a f 0m „._-7 . d m * apparatus 
drawback to effect? ratUr9 which would be a 

"9ht means in tn^fe d J J ° P '2 y an 8ffectiva 
count disc revoluSonl * operatl °n a ' sites to 

vW^eVS^ US «"*~ r conduit 
Knee 13b and 13c ISC? ? roundad wire and 
each respectively iSSS.'? ' ta ? 98 ° f 120 

pass to the electrical lo,.*^ • *. power can 
Power at 120 i^^SS™*" and <"<« 
supplied to the customer l^^, " continually 
ational site. The oVvw £ hf f 2 * 1,18 °P 8f - 
volts passing alX c ^ d u««M adapt8r '' 8 8t 240 
connected wim rte ton ^T- "f 8 135 are 
adapter 11 *Z£LS £? ,n * iaws 2 " of the 
connect wHh^^"^ 
10 and in this fashion th. m • 0n * 8 metar 
power at 240 volts. 18 ^PP' 1 '* with 

Conductor lines 35, 3$ 37 . nrf ,« . 
with the jawe 2 0 0/ > \m . 38 8ra connected 

com^^l fo ^ " ^ 40 wn,ch haa a 

articulated ,^ me^a^l.? 9 8d8pt8r 11 a " d 
Cable 33 fT _ l8m wh en not in use. 
aolB 43 is connected with > 

cor, ars iicaSt* ws 

to 

to the loading tre^nrfo™-!^ 8 / " a "» connected 
Phentom iSXSSZ slf 5 W ? h provid « a 
former 46 include, , IS' ' 00din « 
which form one ade J? 1 . C °!^ 144 8nd 14 S 
second sWe erf%a2?nf tS!l ansf0rmer 8nd *e 
tutedby windteg 47 TheSX.™?' fl' 8 
adjustment r*l^i^JS^!? ,d . a ,oad 
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former 46 whereby the „h... 
meter 10 can be varied aJ ™° m load °" the 
voltage transformer sLTs"T 3 ^'^ 

'oad transformer 46 rtfroJoh C °" neCted t0 tne 

tween the "o Sr ^VT" 83 iso,at ion be^ 
and K° ™?Y s **l° n ? matin 9 f ™ lines 
" terminals 50 and 5 on ' S Sh _ 0wn between 
"male 52 and 53 0 ha " d ' and f er- 

M 9 »bg™ • 
102. Terminal, 100 aS2of t h! rm,na ' S 101 and 
49 are connected too„h ° J" 8 watt transducer 
* 103 of the watt tran,* ' a " d ,em "'nals 101 and 
together. Th3J SSST.JP a,so ^nnected 
jnputs to s^SfiSSSi JSJSLS V H°' ta9a 
the current inputs 40 and si , Spondin 9 t0 
connected to termini fX? term, nai 50 being 
» from being cSnS 2? S ° 10 8p P' v tn8 v °'tage 
the voltag! *^£&StoS?.Z t0 8 P^ 
are voltage inputs corresnnlT 8 102 and 1° 3 
inputs 52 and S. tSff% Z° ,0 V> 8 current 
to apply a voltage SSfSJTa? ,erm ' na ' 104 50 

rent value to evolte a rv^.i trans,a, es the cur- 
is then propoS^" 60 ^ 

watt-transducer 49 ThL " . ^ taga acr08 s the 
« Permits calibration i of?ran P du e , nt, °.7 eter 59 a,8 c 

a sing., current S?£ ?' £ Ure 2 ' °"«y 
whereas there are in XLL n fhe me ter 10, 
There is -IsHhown a ,?nS 8 T 8UCh C0 " 8 1 °6 
« in practice thai T 0 2 ,2,7 'f 898 , COil 107 ' a " d 

thisRgure2.lines35an^37^r 9,e C °" ,07 - ,n 
to both the phantom ?oad L «h connected 
49. through coil 0« Th? tra nsducer 
«ve of on. of me ^L^' ,«! " 8,80 il,us tra. 
» practice. One of whteh c«l ,n°f Wn,cn exi « 
"•oWtoterminaKSandlo, ^T" "l 00 "- 
and the other of coils 10fi I wo!w " 008 hand ' 
terminals 102 and 103 1 be connected to 

m Rgure 2 the coiMOS ?CJ ? nand " ln 
« also illustrative of two »Ja. , W8tt r ansduc er 49 is 
in practice S?5°J5S 109 ^h-ch would exist 

across terminals 50 an^lf and l" 6 C ° nnec,8d 
terminals 52 and 53 ^ e otner across 

109 i, connected to °" e of *• coils 

» 36 and 38. In Vhi, F,^?l 1 througn conductors 

37 (not shown ir UB , h cond "«ors 35 and 
106 (not shown? 1 tt J' 8S8n88 » with the second coil 

connect S^Jlll'f H ° W8Ver this 
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these conductors, connections and coils have 
been o m ined solely in the interests of under 
standing the Figure 2. To anyone skilled in this art 
these connections would be clearly apparent in 
view of what has been described and niustrated 
In I Figure 2 the phantom load is onlyillusXS 
indicated and the details with both the S a e 

Xr2n". nd t eSC l b ^ R9Ure 3 as «"•» and 
145. One of each of the coils 144 and 14S are 

transdJl « 53 ^ectlyely of the watt 

transducer 49. and. m this manner, the conduc- 
tors 36 and 38 are connected to the coils uStSt 

With the lines 35, 37 from adapter 11 there is 

™ i ^"*'™' a noni ''nal 240 volt 
dr^ A0V d,ff ! ren « ^m 240 vote could be 
Sne P ^o a t C he^ e ^ connection ol 

I ne ins r„ rf P £T ^ W ' nd . ,n9 47 P"" 8 ""ough 
line 105, and the connection of line 37 oassaa 

S^™^ 48 * P^ary winding 47 
th2 «of !, d ^ j= om P'«a *e current circu* fo 
the secondary s.de of loading transformer 4a 

minLV'£ e \ ar », c °nnected to the input ter- 
Z ,°! an ana 09 to di 9 ital converter 62 and 

th« „«a l^ lmes 64 10 11,8 9 ate «• The output of 
the gate 43 is connected by lines 65 to counter 

rtLZTl™?! 68 10 prpvid8 infoSn 
representative of the accuracy of the meter 10 

nJfnJI? 'T^ 8 ' converter 62 includes a fre- 
S'f 7 , 9nd 9 dMda -«lect 68 whi£ 
allows the testing apparatus to be adjusted forth* 
sensitivity 0 the particular meter 10 under Sn 
th,s connection each meter 10 has its own nwer 
constant and mi, relate to the optional 
charactenstics of the meter and also ttanslates 
m o he number of times that the disc 30™ o"£ 

EST! m C0 " SUmPti ° n ° f W'owattnou" 
™t«: 3 "V ™ ,th 8 const8nt «W of 7.2 would 

e eSime 0 mZ n ,, Per V W8tt hour - ^ de- 
select 68 therefore permits variations of the meter 

s2ch 8 r/? ,,C t0 ba P"*""""* '"to m^Ttem 
J u * 8a ' for example, between 7.2, 3.6, 2.0 and 

the' L n „^ h !°J? *• ea,cu,8t,on of wen 'hour,* 
la ^ i 9 ^' 9 " 8 ' COnverter 62 and further 7n» 
the calculator means 66 will be a comparative 
figure relative to the revolutions of the 30 as 
Picked up by the light receiving means 29 and 
then related to the gate control circuit 42. 

an* „°. W '^ in converter 62 ia an 

analog to frequency converter 69 which 

StSL^ tha fluency divider so that S 
output from the analog-digital converter 62 as 
depicted on line 70 is a train of pulses having I 
frequency proportional to the wattttansduLr 
output. Thi. is applied to the gatTS. tra " Sducer 

^nUli d 0P !? Md 9witch 44 the gate 

control meana 42 enables the gate 43 by sionala 
along the line 71. thus allowing thelutpw from 

SLEET?? 82X069 app,,8d * catoor 
means 66. The gate control 42 counts the number 

o £» S ^ m H th9 WaM "9 "loans 29 anaowVa 
predetermined number of pulses are received 
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corresponding t0 a predetermined number of 

ST I'* 18 T diSC 30 -sablesThe 6 a e 
43. In this manner the gate control means 43 
enables the gate 43 for a number of wan : noure 
"""ponding to a predetermined 

Sif r ° tatin9 disc 30 ' A calculator 72 th en 
digitally displays the percentage error of wan 
hour meter 10 as a result of the total numbed 
pulses counted from the receiving means 29 and 

wattTmn^ 0 " the P0Wer m ' a *™' 5 the 
iSI Jl? ducer 29 as '""ably converted. 
The calculating means 66 is described «,;th 

^7 nianually as determined by hand 

puiri.^ 

£^^v as ~o b : 

« h!l, 9,V S ' 0W input This circuitry included a 
Sltf 7« C ° U !] ter 1?4 ' an "O^ 0 *" converter 175 
gate 76, and gate 77, which gate 77 is also fad £ 
down^count pulse generator^ Th " S?u "4m 
gate 77 along line 79 is to a pulse shaoer 80 vS 
then outputs to the calculator 72 

* 9u I!l e .J ,O , Wn C0Unt pu,se generator 78 of the 
2 is a frequency generator ope " 

o? m. ,2S? r ,^f maximum operating frequency 
meSnrv d 8t0r input and is enabled during 
•» counter 174. The puse shaper 80 provides I 
SajfH" p "' aa a^nfmum 
Snne d r7eSbed ^ r ' 98er CalCU ' at ° r 72 in tha 
With the arrangement of the invention tha 

f 4o = 0 U ' a wh iS H arran9ed initia,,y 10 di *P'avSta!y 
'00 which represents 100% possible error 

StioV°r Pa t 9 thS m8,er 10 JSS regit 
tration as against the watt transducer 49 wan- 
hour registration for the period of test A» fh. 

" mea U n, at « STT *™ ^ i 

meana 66 through the input of the down-count 

pulse generator 79 that sequentially subS a 
fractional error factor from the total 0 o«Sif 
error, the "100" digital display redSS to a 
^ 7^ W0U ' d represent u'tlmme^rcen tage 

Crels "1 r a m h ° Ur 1 °- ^ if tha «" a ' 
nn^L-L ,1 ' tne Percentage error is one and 
one-tenth percent plus. By the term "plus" it is 

» Zn"^*^ the Watt hour mat8r ia wading mo e 
» than the true energy, if the reading is "negative"^ 
would mean that the meter 10 is readiS less 
energy than actually consumed. 9 
When the term "accuracy" is used in this 
« X^^Z* ! to8rth " Percenfageerro 
nl^!« ^ ^ W,th wh,cn ma mat er shows the 
en B ^th e °' at, ? ti0 . n M 8 d8viat »'o" ^m true 
£22? « - 9h ^ e metar - Thu8 a calculator 
22? ^ ST 8 / 1 W0U,d rapr88ant 8 PO'cen- 
63 emL^L ° f 2 *l % "egative; and in alternative 
& embodiment if the calculator displays 102.1 this 
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represents an error in the meter under test of 
2.1% negative. 

The support circuitry of the calculating means 
66 can be replaced by micro-processors, and such 
micro-processors could also include some of the s 
other circuit elements contained within the 
analog-digital converter 62, gate 43 and gate 
control means 42. With microprocessors even 
more enhanced error readings can be obtained. 

With the apparatus of the invention the adapter ?o 
11 allows the customer to continue using energy 
but at the same time isolates the meter 10 which 
is under test from service except for the 240 
voltage power. Such energy which the customer 
would be using would not be metered. 75 

The meter 10 under test is artificially or phan- 
tom loaded by the loading transformer 46 in that 
it sees an artificially high load, for instance, 3.6 
kilowatt {15 amps x 240 v). However, the test 
apparatus actually consumes only a small portion 20 
of this actual power. This permits the meter under 
test 10 to be verified at realistic operational type 
conditions. 

The test apparatus employs a high quality solid 
state watt transducer 43 which "sees" the same 25 
phantom load as the meter 10 and this compari- 
son between the watt-hour reading on the meter 
10 and that obtained from the watt transducer 49 
as suitably translated through the electronic cir- 
cuitry provides the percentage error that is re- 30 
quired in the verification. 

The wan transducer output ultimately outputs, 
as the equivalent of a relay contact rate of closure 
depicted illustratively by relay 81, a signal which 
is accurately proportional to the kilowatt hours 35 
being introduced to the customer's meter. Re- 
peated contact closures on illustrative relay 81 are 
summed in the calculator 66 taking account of the 
disc constant of the customer's meter 10. Relay 
81 may be a mechanical switch or a solid state 40 
equivalent relay. 

In use, the apparatus requires removing the 
meter 10 from the meter receiving socket 12, 
connecting the adapter 11 into the socket 12 and 
thereafter installing the meter 10 into the adapter 4$ 
11. The apparatus is energized when plugged into 
the socket 12 and the meter disc 30 rotates. 
Optionally switch means can be used to insure 
energization only when required. The calculator 
means 66 is programmed for the value of the so 
particular meter and, when using the manual 
operation mode, the start-stop test switch 44 is 
closed by hand when a black disc spot passes a 
particular reference point The meter disc revolu- 
tions are counted for the prescribed number of 55 
revolutions, for instance, ten, and the switch 44 
opened again manually when the black spot 
reappears signifying completion of the number of 
requisite revolutions. At the end of the test the 
calculator display starts counting down from so 
a "100" towards "0" and stops at a figure re- 
presenting the percentage error of the meter 10. 

In the alternative automatic arrangement the 
switch 44 is replaced by the enabling gate control 
circuitry 42 the counting does not commence until 55 
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the aoerture 31 appears in alignment between the 
source generating means 2? and receiving means 
29 so that a light signal is received by the 
receiving means 29. In this manner counting takes 
place automatically and there is less room for 
human error After a predetermined number of 
revolutions the switch circuitry 75, stops the 
count automatically by directing gate 43 and the 
calculation of percentage error is effected. 

Although the invention has been described with 
reference to a 240 voltage three wire single-phase 
system clearly it is also applicable to other wiring 
systems such as 120 volt two wire system. The 
differences in the meter constant (K h ) for such 
systems as applicable can also be entered into the 
electronic calculations of the system and thus the 
verifier is highly utile for simple operation at 
customer sites by unskilled operators. 

Furthermore, although the percentage accuracy 
has been shown as counting downwardly from 
100% error to a lower percentage error, it is clear 
that the display could be the opposite way and 
that the percentage accuracy can be depicted or a 
form of registration from zero upwardly to one 
hundred percent or more. 

With the test apparatus it is easy for an unskil- 
led operator to perform the requisite verification. 
After a meter has been tested and an error 
reading recorded, it is only necessary for the 
operator to simply reactivate the switch manually 
by switch 44 or through the auto switching means 
75 and retest the meter again, and as often as 
necessary, to insure accurate verification. 

Furthermore it is possible to simulate the differ- 
ent loading on the meter by having range settings 
as governed by resistor 48 whereby the phantom 
load presents an artificial drawing of current for 
high, medium and low load conditions, for in- 
stance, where the current is in the range of 
between 30 amps and 5 amps. Thus, where the 
phantom load is in the order of 60 watts there is 
artificially presented to the meter 10 and the watt 
transducer 49 a load where the current is 30 
amps. The meter 10 and watt transducer 49 in this 
situation will "see" 72 kilowatts of power in a 240 
volt three wire system. 

There is thus, with this invention, provided a 
simple manner for digitally displaying meter error 
under realistic test conditions without energy 
waste, heat dissipation or noise problems, and at 
the same time retain the consumer power supply 
connection, which are all among the problems 
which arise in prior art systems. 

The described embodiment has concerned a 
single phase unit; however, the invention is also 
applicable to multiphase meters. Phantom loads 
can be applied to each phase of the multiphase 
system and to watt transducers in each phase, 
and suitable means can be provided for determin- 
ing the accuracy of such a meter. 

It should also be apparent that even though the 
meter socket adapter is described in this embodi- 
ment for testing socket type watt hour meters, it 
would be equally applicable that with this inven- 
tion the adapter can be replaced with clip type 
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connectors so as to test watt hour meters with 
screw type terminals which are referred to in the 
industry as "A" base meters. 

Claims 

1. A self-contained portable apparatus for test- 
ing the accuracy of a watt-hour meter (10) at its 
operational site, by being interposed electrically 
between the meter and the electrical power line, 
having power line terminals and load terminals 
(18) and a load (46), characterized in that it com- 
prises phantom load means adapted for connec- 
tion with said line terminals (18) and said load 
terminals (18), the phantom load means being a 
low load representative of a high load to the 
meter and including a loading transformer (46), a 
watt transducer (49) connected with said loading 
transformer, and means (66) for computing over a 
time period the watt-hours through the watt 
transducer relative to the watt-hours through the 
meter thereby to provide information repre- 
sentative of the accuracy of the meter. 

2. Apparatus as claimed in claim 1, wherein 
there are means for obtaining from the watt 
transducer a signal representative of transducer 
watt-hours, and gate control means (42) adapted 
to enable gate means (45) for a time corre- 
sponding to a predetermined number of turns of a 
rotating disc (30) of the meter thereby corre- 
sponding to the watt-hours through the meter, 
such gate means receiving said signal from the 
watt transducer during said enabling time. 

3. Apparatus as claimed in claim 2, wherein 
hand operable switch means (44) are adapted to 
activate the gate control means for a predeter- 
mined number of disc revolutions. 

4. Apparatus as claimed in claim 3, wherein 
there are means to disable the gate control means 
for a predetermined number of disc revolutions. 

5. Apparatus as claimed in claim 4, wherein the 
gate means is adapted to receive signals from the 
gate control means thereby to enable the gate 
means for a predetermined number of pulses 
corresponding to the number of disc revolutions. 

6. Apparatus as claimed in claim 5, wherein 
display means (66) are provided to indicate digi- 
tally the percentage accuracy of the watt hour 
meter. 

7. Apparatus as claimed In any one of claims 1 
to 6, wherein the loading transformer (46) is 
adjustable. 

8. Apparatus as claimed in daim 7, wherein 
there are frequency converter means and means 
for setting the frequency converter (67) thereby to 
adapt the watt transducer loading to correspond 
to a particular wan meter loading and operational 
characteristics. 

9. Apparatus as claimed in any one of claims 1 
to 8, which includes adapter means (11) with 
input contacts (19) for connection with the power 
line terminals and load terminals, said adapter 
being removably locatable in a meter receiving 
socket and having output contacts (20) for con- 
nection with the meter, the meter being remov- 



aoly locatable with the adapter means and in 
connection with the output contacts of the 
adapter, and electrical conductor means from the 
adapter means connectable with said loading 
5 transformer. 

10. Apparatus as claimed in claim 9, which 
includes reading means for counting a predeter- 
mined number of revolutions of the disc of the 
meter, said reading means including a light 

to generating source (27) and light receiving means 
(29) adapted to be located on opposite sides of 
the disc, and the disc having an aperture (31) 
through which light from the light generating 
source is adapted to pass when the aperture is 

is aligned between the generating and receiving 
means, and the receiving means having conduc- 
tor means to pass a received signal to the gate 
control means. 

11. Apparatus as claimed in claim 10, wherein 
20 the reading means includes articulated arm 

means (128, 129) mounted on the adapter means, 
the generating source and receiving means being 
mounted on the articulated arm means and being 
aligned axiaiiy relative to each other, the articu- 
25 lated arm means permitting movement of the 
generating source and receiving means relative to 
the disc to effect alignment with the aperture in 
the disc. 

12. Apparatus as claimed in claim 11, wherein 
30 the watt transducer outputs a current signal, and 

including means for translating the current signal 
to a voltage, frequency converting means for 
converting the voltage to a representative fre- 
quency signal, the frequency converting means 
35 providing watt hour pulses proportional to the 
watt transducer output, and means for feeding 
such frequency output to the gate means. 

13. Apparatus as claimed in any one of claims 
9—12, wherein the phantom load includes a pair 

40 of loading windings (144, 145), said loading wind- 
ings pair being adapted to apply a load to each 
coil of a pair of current coils of the meter. 

14. Apparatus as claimed in claim 13, wherein 
the adapter means includes, in a three wire single 

4S phase system, means for isolating from the 
meter, the line conductors from the load conduc- 
tors save for the power tines, whereby the power 
line terminals and the load terminals to the 
adapter are connected for normal power supply 

so to the load terminals, and the meter phantom 
load is at reduced voltage. 

1 5. Apparatus as claimed in claim 1 3 or claim 1 4 
which includes means with the adapter means, in 
a three wire single phase system, for isolating 

55 from the meter, the line conductors and the load 
conductors save for substantially the 240 voltage 
power lines, whereby the power line terminals 
and load terminals to the adapter are connected 
for supplying power to the load terminals, and the 

60 meter phantom load is substantially at a 240 volt 
voltage, and the phantom loading current is in the 
range substantially between 5 amperes and 30 
amperes. 

16. Apparatus as claimed in any one of claims 1 
65 to 15, characterized in that the computing means 
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is adapted to calculate oercBnr a «» 
watt-hour meter. Percentage error of the 

17. A method of testing the accural 
hour meter at its on<»,t* " 8 accuracy of a watt- 
removing the meter fro^" 3 ' Site comprising 
cal power line TeSSlT HT^" Wi,h e,a «"- 
minais in a meffSliS ^?' '° ad t8r * 
adapter in connection wrtt ? XL * ' 0Cat,n9 a " 
minals and load termLT. , POWer l,ne »r- 
to said adapter wSv *f° nn8Ctin9 the ™ter 
through the , adapter nL Z.T" " conna cted 
minals, characteriSd b? ""l' 0 " 1 t8 * 

with a loading transform!,? T^" 9 meter 
loading trBX^^^Tl^ 0 ^ said 
'oad representadvlora b8i " 9 a '°* 

connecting a wan "J 
transformer thereby also a»«L^ Sa,d load,n 9 
loadtothewatt^„ S d' CB app ^ n9 said phant om 
«me Panod 5r w S h ^' nd H , COn, P" tin 9°vera 

transducer relatve^e^t?n r0U9, I me watt 
meter thereby i ^SVS"* th ™ U9h 1,19 

aentativ 9 o7 wal^^TcS^ ' -~ 
means to enable «te m*,^" 9 gata contro ' 
sponding to a p^ 9 ^!^ 9 for a *"t corre- 
tions of a rotating di2 0 7^? d ," Un,b9r * ™*» 
to the vwa^ourlSSu 0 !*' ™£?™5 P ° ndln9 
said signal from me "!» ' 8 " d 

mean, during -ASSET * ^ 

revolutions of the disc o, " Umber <* 

source and light neSJL , JL t8r U8,n 9 a «9"t 
located on oSwtoES of m! H d8pt8d t0 08 
having an aoirBW*-. the d,sc ' th « disc 

when the ap^re Vil^b^tl l" - " 
and receiving mesne. tw »«n the source 

om9. isss^ssi sir ar * ^ ^ 

means to activate thJ 8 " d operab,a "*eh 
-^^a£K, h dai «L Suding 



0 092 303 



14 



/0 



/5 



Revendicattofn 

prea^X°^S^^r-ntr6,er,a 

d'explotation ,7^^^"' 8 son »«te 
entre le compteur^ ^^• mant iWa n>os. 
que, ayant das bornaa du &!. d * C0 1 urant a,e «ri. 
charg. „8, « un^" « daa b °mes de 
dull comprend un moven 1"" 9n «* 

tdma adapt* a una ^?„!!^ mant char 9« 'an- 
bomaa du reseauTlS) « ! ^ 8V8C ,a8dit ea 
charge (181 le movlL r 8UXdltea bom es de 
avan? ^^^r^Z,?^™ 
charge supeneum au conW. P 1X2?*" d un * 
transformataur da char™ u£" "mprenant un 
watts (49, J2a^«*rd. 



temps, les watt-heures k f«. - 
de watts relativementauxwaX T '* tran sducteur 
compteur pour ainsi donner un a ? S 9 travers ,e 
Presentative de la preciston * ,nforma tion re- 

2- Appareil selon ^a »1 d COmMeur - 
moyens sont prev U8 pour ohS? 1 "? 1 00 de * 
teur de watts, un sional emr * du transduc- 
heores du transdu«eur eVuT""" des wa «* 
mande de porta mJfJSJFV" de com * 
moyen fbrmant porta Mm 2? 8 V8 " d8f un 
corraspondant a un nomh™ ^ un 'emps 
tourad'undisquerotatiSd predete ""ine de 
Pondant ainJI KSffiS corres- 
teur, (edit moyen (Smew ™ l travers ,0 comp- 
signal du tranSJcSuT de reC8Vant ,edit 
temps de validation 18 pend ant ledit 

moVnScommu^ui^rrm d 8 Cati0n 2 ^ daa 
actionner le moven w- ' main wntadaptes a 

» dant un nomSdl e 8 ^, mm !, nd8 de Pote Pen- 

moyen. sont pre^s po^nh IT"?" 3 ou d « 
commande de porta 'oendU? ber ,e m °V« n de 
termina da tours ^que " 0mbr8 pr8da - 

* moyen da wn^S. ^" V ° ir d8S s, ' 9na « 
glider I, moyen formlnt *^ ^ P ° ur ainsi 
hre predetermTn^ 5lE^? m un "om- 
* nombra de tours du dCe C0rr88 P 0nda "t au 

^Tv^^'^on 5 ou de, 

inditwernumeriouen^entli^ °° nt pr4vus P° ur 
sion du watt-heurenX P ° UrC8nt89a de Preci- 

est reglable. ^nsformateur de charge (46, 

wam pour ooSSSTK; 2S? ct8ur da 

particulierea de chamT «, !!- ^^ctenstiques 
wattmetre. W 81 d exploitation du 

reldiS. I'ato'i""* qU8,COndua d " 
ada P ta, wr (11, avec d e. ^Tf™"! un ^ven 
Pour connexion aux bom« h u / 8fltr " ,19 » 
homes de charaa i«h.° T du resea u et aux 

* Place ^ f^SSSfST POUrV8m etra 
reception du compteur et Jar d ° Ui " 8 de 
sortie (20, pour connexion d8S ^acts de 
teur pouvant X« « l«!° mpt8ur ' ,e com P- 
h'e avec le moyen ad^lrl d8 maniere am d v «- 

* avac lea contaS ^e 2 f r " 8n con "exion 
moyen oondueSSaSfuf! ad aDtateur et un 
teur pouvant «£ conS ^,?? Y9n f a<1 ^ 
da charge. conr, ecta audit transformateur 

nombr. Pred^j!^^ compter «" 

compteur. ledit moyen d. 7^? " d,8que du 
one source a6 n *r«*? d lwtun comprenant 
moyen^SpS?^? 8 '"^™ ™ « un 
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disque ayant une ouverture (31) a travers iaqueile 
la lumiere de la source generatrice de lumiere est 
adaptee a passer lorsque I'ouverture est alignee 
entre ies moyens generateur et recepteur et le 
moyen recepteur ayant un moyen conducteur 
pour laisser passer un signal recu vers le moyen 
de commande de porte. 

11. Appareil selon la revendication 10 ou le 
moyen de lecture comprend un moyen formant 
bras articule (128, 129) monte sur le moyen 
adaptateur, la source generatrice et le moyen 
recepteur etant montes sur le moyen formant 
bras articule et etant axialement alignes relative- 
ment Tun a I'autre, le moyen formant bras articule 
permettant un mouvement de la source genera- 
trice et du moyen recepteur retativement au 
disque pour effectuer un alignement avec I'ouver- 
ture dans le disque. 

12. Appareil selon la revendication 11 ou le 
transducteur de watts emet un signaJ de courant 
et comprenant un moyen pour transformer le 
signal de courant en une tension, un moyen de 
conversion de frequence pour convertir la tension 
en un signal representatif de la frequence, le 
moyen de conversion de frequence produisant 
des impulsions de watt-heures proportionnelies a 
!a sortie du transducteur de watts, et un moyen 
pour appliquer cette sortie de frequence au 
moyen formant porte. 

13. Appareil seion I'une quelconque des reven- 
dications 9 a 12 ou la charge fantdme comprend 
une paire d'enroulements de charge {144, 145), 
(adite paire d'enroulements de charge etant adap- 
tee a appliquer une charge a chaque bobine d'une 
paire de bobines du courant du compteur. 

14. Appareil selon la revendication 13 ou le 
moyen adaptateur comprend, dans un systeme 
monophase a trois fils. un moyen pour isoler, du 
compteur, Ies conducteurs du reseau desconduc- 
teurs de charge sauf pour Ies lignes du reseau, 
pour qu'ainsi Ies bomes du reseau et Ies homes 
de charge vers I'adaptateur soient connectees 
pour une alimentation normale en courant vers 
Ies bomes de charge et la charge fantdme du 
compteur soit a une tension reduite. 

15. Appareil seion la revendication 13 ou 14 qui 
comprend un moyen avec le moyen adaptateur, 
dans un systeme monophase a trois fils, pour 
isoier du compteur, Ies conducteurs du reseau et 
les conducteurs de charge a I 'exception des lignes 
du reseau sensiblement a 240 volts, pour qu'ainsi 
ies bomes du reseau et les bomes de charge vers 
I'adaptateur soient connectees pour fournir du 
courant aux bomes de charge, et la charge fan- 
tdme du compteur est sensiblement a une tension 
de 240 volts, et le courant de la charge fantdme 
est dans la plage sensiblement entre 5 amperes et 
30 amperes. 

16. Appareil selon Tune quelconque des reven- 
dications 1 a 15 caracterise en ce que le moyen 
calculator est adapte a calculer le pourcentage 
d'erreur du watt-heuremetre. 

17. Methode de contrdle de la precision d'un 
watt-heuremetre a son site d'exploitation consis- 
tent a retirer le compteur d'une connexion avec 



ies bomes d'alimentation electrique et ies bornes 
de charge electrique dans une douille de recep- 
tion du compteur, a placer un adaptateur en 
connexion avec les bomes d'alimentation et les 

5 bornes de charge, a connecter ie compteur audit 
adaptateur pour qu'ainsi le compteur soit con- 
nect* par I'adaptateur aux bornes d'alimentation 
et de charge, caracterisee par la connexion du 
compteur a un transformateur de charge. I'appli- 

w cation par iedit transformateur de charge, d'une 
charge fantdme qui est une faible charge 
representative d'une charge superieure appliquee 
au compteur, ia connexion d'un transducteur de 
watts audit transformateur de charge pour ainsi 

fS appliquer ladite charge fantdme au transducteur 
de watts et le caicul sur une periode de temps des 
watt-heures a travers le transducteur de watts 
relativement aux watt-heures a travers le comp- 
teur pour ainsi produire une information 

20 representative de ia precision du compteur. 

18. Methode selon la revendication 17 consis- 
tent a obtenir du transducteur de watts un signal 
representatrf des watt-heures, a actionner ie 
moyen de commande de porte pour valider le 

25 moyen formant porte pendant un temps corres- 
pondent a un nombre predetermine de tours d'un 
disque rotatif du compteur correspondent aux 
watt-heures a travers le compteur et a faire passer 
Iedit signal du transducteur de watts au moyen 

30 formant porte pendant Iedit temps de validation. 

19. Methode selon la revendication 18 consis- 
tant a compter un nombre predetermine de tours 
du disque du compteur en utilisant une souce de 
lumiere et un moyen recepteur de lumiere pou- 

33 vant etre places sur des cotes opposes du disque, 
ie disque ayant une ouverture par Iaqueile la 
lumiere de la source de lumiere passe vers le 
moyen recepteur de lumiere lorsque i'ouverture 
est alignee entre la source et ie moyen recepteur. 

40 20. Methode selon i'une quelconque des 
revendications 18 ou 19 consistant a faire fonc- 
tionner un moyen commutateur manual pour 
actionner te moyen de commande de porte pen- 
dant un nombre predetermine de tours du disque. 

45 21. Methode selon la revendication 20 consis- 
tant a inhiber le moyen de commande de porte 
apres un nombre predetermine de tours du 
disque. 

so Patentanspruche 

1. Eine in sich geschlossene bzw. unabhangige, 
tragbare Vorrichtung zum Prufen der Genauigkeit 
eines Wattstundezahlers (10) an seiner Betriebs- 

55 statte, indem sie eiefcrisch zwischen dem Zihler 
und der eiektrischen Starkstromleitung ange- 
bracht wird, mit Starkstromleitungs- 
ansehluttkJemmen und LastanschluGkJemmen 
(18) und einer Last (46), dadurch gekennzeichnet, 

so daS sie eine Phantom I asteinrichtung umfaBt, die 
dazu ausgebildet ist, mit den genannten Leitungs- 
anschlufiklemmen (18) und den genannten 
LastanschluSklemmen (18) verbunden zu werden, 
daft die Phantom lasteinrichtung eine niedere Last 

6S ist, die dem Z3hler gegenuber eine hdhere Last 
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darstellt, und einen Belastungstransformator 
(46), einen Watt-Meftwandler (49), der mit dem 
genannten Belastungstransformator verbunden 
est, und erne Einrichtung (66) umfaGt, der Goer 
emen Zeitraum die durch den Watt-MeGwandler s 
laufenden Wattstunden in bezug auf die durch 
den Zahler laufenden Wattstunden berechnet 
urn damit Information bezuglich der Genauig- 
keit des zahlers zu erstellen. 
2. Vorrichtung nach Anapruch 1, worin eine ro 

S22SS!? 9 T Erha,ten einw S| 9 nal « 

Watt-Mefiwandler vorgesehen ist das die MeS- 
wandler-Wattstunden reprasentiert, und eine 
Torsteuerungseinrichtung (42) dazu ausgebildet 
ist die Toreinrichtung (45) fur einen Zeitraum is 
freizugeben, der einer vorgegebenen Anzahl 
von Umdrehungen einer Orehseheibe (30) dee 
Zahlers entspricht und dadurch den durch den 
Zahler laufenden Wattstunden entspricht wobei 

SSL £T ,nd !5 ,nfl das aena ™* Signal vom 20 
Watt-MeGwandler wihrend der genannten 
freigegebenen Zeitspanne erhSIt 
haL/T^I!? Anspruch 2, worin eine 
handisch betatigbare Schaltereinrichtung (44) 
dazu ausgebildet ist die Torsteuerungs- 25 
einrichtung far eine vorgegebene Anzahl von 
bcneibenumdrehungen zu aktivieren. 

4. Vorrichtung nach Anspruch 3, worin eine 
Einnchtung zum Sporran der Torsteuerungs- 
emnchtung wahrend einer vorgegebenen An- 30 
zahl von Scheibenumdrehungen vorgesehen ist 

5. Vorrichtung nach Anspruch 4, worin die 
Toremnchtung dazu ausgebildet ist Signale 
von der Torsteuerungseinrichtung zu empfan- 

gen und dadurch die Toreinrichtung fur eine 35 
vorgegebene Anzahl von Impulsen freizugeben, 
die der Anzahl von Scheibenumdrehungen ent- 
spncht 

S. Vorrichtung nach Anspruch 5, worin eine 
Anzeigeeinrichtung (66) vorgesehen ist, urn df- 40 
gital die Prozentsatzgenauigkeit des 
wattstundenzahlers anzuzeigen. 

7. Vorrichtung nach einem der Anspruche 

1 ^ 6 ', wonn der B ^ a «ungstransformator (46) 
einstellbar ist 

8. Vorrichtung nach Anspruch 7, worin eine 
Frequenzumwandlereinrichtung und eine Ein- 
richtung zum Etnsteilen des Frequenz- 
umwandlers (67) vorgesehen ist urn damit die 
Belastung des Watt-MeGwandiers so einzustel- so 
len, daS sie einer bestimmten Beiastung und 
bestimmten Betriebscharakteristiic des Watt- 
stundenzahlers entspricht 

9. Vorrichtung nach einem der Anspruche 
1—8, umfassend eine Adaptereinrichtung (11) 55 
mit Eingangskontakten (19) fur die Verbindung 

mit den StarkstromleitungsanschluGkiemmen 
und lastanschluSWemmen, wobei der genannte 
Adapter losbar in einer Zahleraufhehmesteck- 
dose anbnngbar ist und Ausgangskontakte (20) to 
fpr die Verbindung mit dem Zahler aufweist 
der Zahler losbar mit der Adaptereinrichtung 
und in Verbindung mit den Ausgangskontakten 
des Adapters anbringbar ist und eine elektri- 
sche Leitereinrichtung von der Adapter* ts 
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einrichtung mit dem genannten Belastungs- 
transformator verbindbar ist. y 

aJf\K? rriCh . tUn9 . nach Ans * ru <* 9, umfassend 
eine Ablesee.nnchtung zum Zahlen einer vorqe- 
gebenen Anzahl von Umdrehungen der Scheibe 

finl rf^l 6rS ' d,e 9 enannte Ableseeinrichtung 
erne Lichterzeugungsquelle (27) und eine Lien* 
empfangseinrichtung (29) umfassend, die dazu 

sS2? T 3Uf 9 e 9 enub erliegen d en 

Seiten der Scheibe angebracht zu werden, 
wobei die Scheibe mit einer Offnung (31) verse- 
hen ist, durch die licht von der Lichter- 
zeugungsquelle durchtreten kann, wenn die Off- 
nung zwischen der Erzeugungs- und Empfangs- 
einnchtung ausgerichtet ist, und die Empfangs- 
efnnchtung eine Leitereinrichtung besitzt, um 
ein empfangenes Signal an die Torsteuerungs- 
einrichtung weiterzuleiten. 

11. Vorrichtung nach Anspruch 10, worin die 
^leseeinnchtung eine Glenkarmeinrichtung 
(128, 129) aufweist die auf der Adapterein- 
richtung montiert 1st und die Erzeugungsquelle 
und Empfangseinrichtung auf der 
Gelenkarmeinrichtung montiert und axial in be- 
zug aufeinander ausgerichtet ist und die 
Gelenkarmeinrichtung die Bewegung der 
Erzeugungsquelle und Empfangseinrichtung re- 

^h™*!? 6 "* 2U,S3t Um eine Ausrichtung 
mit der Offnung in der Scheibe zu bewirken. 

w^^T Chtl ir 9 nach A'wPwch 11, worin der 
Watt-MeGwandler ein Stromsignal ausgibt, und 
enthaltend eine Einrichtung zum Umsetzen des 
Stromsignals in eine Spannung, eine 
Frequenzumwandlungseinrichtung zum Umwan- 
deln der Spannung in ein representatives 
Frequenzstgnal, wobei die Frequenzumwand- 
lungseinrichtung Wattstundenimpulse liefert 
die proportional zur AusgangsgroGe des Watt- 
MeGwandlers sind, und eine Einrichtung fur die 
Zufuhrung solcher FrequenzausgangsgroGen 
zur Toreinrichtung. 

13. Vorrichtung nach einem der Anspruche 
»-12, worin die Phantomlast ein Paar von 
Belastungswicklungen (144, 145) aufweist und 
das genannte Paar von Belastungswicklungen 
dazu ausgebildet ist eine Last an jede WicWung 
ernes Paares von Stromwicklungen des Zahlers 
anzulegen. 

14. Vorrichtung nach Anspruch 13, worin die 
Adaptereinrichtung in einem Einphasensystem 
mit drei Drahten eine Einrichtung fur die Isoiie- 
rung der Leiter der Leitung gegenuber den Lei- 
tern der Last mit Ausnahme der Starkstrom- 
teitungen vom Zahler aufweist wodurch die 
StarkstromleitungsanschluGklemmen und die 
Lastanschlufiklemmen zum Adapter fur die nor- 
male Stromzufuhr mit den LastanschluG- 
klemmen verbunder sind, und die Phantomlast 
des Zahlers auf vernngerter Spannung ist. 

15. Vorrichtung nach Anspruch 13 Oder 14, 
die in einem Einphasensystem mit drei Drahten 
eine Einrichtung mit der Adaptereinrichtung 
zum Isofieren der Leiter der Leitung und der 
Leiter der Last mit Ausnahme im wesentlichen 
der Starkstromleitungen mit 240 Volt gegen- 
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uber dem Zahler aufweist wodurch die 
Starkstromleitungsanschluftkfemmen und die 
lastanschluflklemmen zum Adapter fur die Zu- 
fuhr von Strom zu den Lastanschluflklemmen 
verbunden sind, und die Phantomlast des Zahlers 
im wesentlichen an einer Spannung von 240 Volt 
Kegt und der Phantombeiastungsstrom im 
wesentlichen innerhalb eines Bereiches von 
5—30 Ampere liegt 

16. Vorrichtung nach einem der Anspruche 
1—15, dadurch gekennzeichnet dafl die 
Rechnereinrichtung dazu ausgebiidet ist den 
Fehlerprozentsatz des Wattstundenzahlers zu ca- 
reermen. 

17. Ein Verfahren zum PrOfen der Genauigkeit 
eines Wattstunden messers an seiner Betriebs- 
statte umfassend Entfernen des Zahlers von der 
Verbindung mit elektrischen Starkstromleitungs- 
Anschluflklemmen und elektrischen Lastart- 
schlufiklemmen in einer den Zahler aufneh- 
menden Steckdose, Anbringen eines Adapters in 
Verbindung mit den Starkstromleitungs- 
anschJuSklemmen und Laetanschluflklemmen, 
Verbinden des Zahlers mit dem genannten Adap- 
ter wodurch der Zahler durch den Adapter mit 
den Leitungs- und LastanschluGkJemmen verbun- 
den ist dadurch gekennzeichnet daG der Zahler 
mit einem Belastungstransformator verbunden 
wird, der Zahler durch den genannten 
Belastungstransformator mit einer Phantomlast 
beaufschlagt wird, die eine geringe Last ist aber 
dem Zahler eine GrdSere Last anzeigt, daS ein 
Watt-Meflwandler mit dem genannten 
Belastungstransformator verbunden wird und da- 
durch ebenfails die genannte Phantomlast an den 
Watt-Meflwandler angeiegt wird, und daft uber 
eine Zeitspanne die durch den Watt-Meflwandler 
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laufenden Wattstunden im Verhaltnis zu den 
durch den Zahler laufenden Wattstunden berech- 
net werden, wodurch Information erstellt wird 
die reprasentativ fur die Genauigkeit aes Zahlers 

18. Ein Verfahren nach Anspruch 17, umfassend 
das Erhalten eines Signales, das die Wattstunden 
darstellt vom Watt-Meflwandler, Aktivieren einer 
Torsteuerungseinrichtung, urn eine Toreinrich- 
tung fur eine Zeitspanne freizugeben. die einer 
vorgegebenen Anzahl von Umdrehungen einer 
Drehscheibe des Zahlers entspricht, die den durch 
den Zahler laufenden Wattstunden entspricht 
VOL ^ e i ters \ b ( 8 des g^annten Signals vom 
Watt-Meflwandler an die Toreinrichtung wahrend 
der genannten Freigabezeit 

19. Das Verfahren nach Anspruch 18, umfas- 
send die Zihlung einer vorgegebenen Anzahl von 
Umdrehungen der Scheibe des Zahlers unter 
Verwendung einer Lichtquelle und Lichtemp- 
fangseinrichtung, die dazu ausgebiidet sind, auf 
gegenuberliegenden Seiten der Scheibe ange- 
bracht zu werden, wobei die Scheibe eine Off- 
nung aufweist durch die Licht von der Lichtquelle 
zur Uchtempfangseinrichtung durchtritt, wenn 
die Offnung zwischen der Quelle und der 
Empfangseinrichtung ausgerichtet ist 

20. Ein Verfahren nach Anspruch 18 oder 19, 
umfassend die Betatigung einer handisch betatig- 
baren Schaltereinrichtung, U m die 
Torsteuerungseinrichtung fur eine vorgegebene 
Anzahl von Scheibenumdrehungen zu aktivieren. 

21. Ein Verfahren nach Anspruch 20, umfassend 
das Sperren der Torsteuerungseinrichtung nach 
einer vorgegebenen Anzahl von Scheibenumdre- 
hungen. 
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